Supplemental Data. Swaminathan et al. (2009). CYP76M7 is an ent-cassadiene C11-hydroxylase defining a second
multifunctional diterpenoid biosynthetic gene cluster in rice.

Supplemental Figure 1: Production of C11-keto-ent-cassadiene by CYP76M?7 in vitro. A) GC-
MS chromatograph of assay extract (1, ent-cassadiene; 3, C11-keto-ent-cassadiene). B) Mass

spectra for 3 (C11-keto-ent-cassadiene).
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Supplemental Figure 2: Production of C11-keto-ent-cassadiene from C11a-hydroxyl-ent-
cassadiene by recombinant bacteria expressing CYP76M7 and Os-CPR1. A) GC-MS
chromatograph of fed culture extract (2, C11a-hydroxyl-ent-cassadiene; 3, C11-keto-ent-
cassadiene). B) Mass spectra for 3 (C11-keto-ent-cassadiene).
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Supplemental Figure 3: Alignments used to generate the phylogenetic trees in Figure 6. A)
Alignment of CPS used for phylogenetic tree in Figure 6A. B) Alignment of KSL used for
phylogenetic tree in Figure 6B. C) Alignment of CYP used for phylogenetic tree in Figure 6C.
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ATLVNHYNDK
GALANYHDDK
AALVHRYDDK
AAFTQFGNDG

TCAMAFRLLR
TCAMAFRLLR
TCAKAFRLLR
TCAKAFRLLR
TCAMAFRLLR
TCAMAFRLLR
TCAMAFRLLR
TCAMAFRLLR
TCALAFRLLL

- KMTHKS -
-KMIHIS -
-NKISKS-
-NKIMKS -
-NKLSTS-
- -NGVKKAP
-NG-KGTP
-DDIRGTP
WVKTSVRDKY

VYQQELQDLN
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VYQQELRYLE
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ELPVMQTDID
KFPVMETDID
KFPVMETDID
QLPVWQTDID
EFPVRQTDVD
EVPVRQNDID
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TIPLGSEVVD
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GLAYLDFVTS
ALDYLVSLTS
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TLNYLDSLTN
ALQYLNCLVS
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ALGYLYSVVN
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GREEIEFALK
ILGEVEYALK
LKKEVEDALA
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SWVAHTRLDE
SWVAHTRLDE
SWVAEFRLDE
SWVAEFGLDE
SWVKQCRLDE
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SWVKDNRLDQ
SWEKENKLDQ
RWIVENRLQE
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IFSVLRDTIL

PELSEEVFRS
PELSEEVFRS
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PEYGQLLRHA
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EEYDELFRLM
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DLLRLVTRDG
ELLGLVTRDA
DLHGLVFGSG
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TEAEWRMDKY
TEAEWRMDKY
TEAEWAAGKH
TEAEWAASRH
VEADWTATKY
TEAEWQRTKY
VEAEWQRSQH
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LLSAARVRSF
LLTAARVRSF
LLTAARVRSF
LLTAARVRSF
LLTATRVRSF
LLTASRVRSF
LLTVARVRSF
LFNHRRVLSF
LLSTKVVRQL
LLSTKMVRQL
LYTAKRVKSF
VFSPRS I AAA
FFSPRSLAAA
LFSPRGLAAYV
AFSPRALAAA
IFSPRALAAL
| FSPRGLAAL
VFTPRGLAAV
VFTPRVLAAV
IFTPRGLAAV
VFSPRSLGVA
LFSARGLDAT
LFSPQRIEAT
MLGTSAQKQF

20

|
LLLALAVSVV
ALTVLSVSVL
LLLALAVSVL
LILDLCLSAL
LILALGLSVL
ILLSLALSML
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VLLAVGASLYV
LLLALISFFF
ATLTLVSLLT
ATVTLVSVVT
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|
LMQVWLGEVP
LMQISLGEVF
LMQVWLGELP
IMQLWMGEVP
IMQLWMGEVP
LMQLWLGEVP
LMQLWFGEVG
VMQLWLGEVP
LMLLRLGAVP
VMFLRMGQID
VMFLRTGQVD
LVYLKLGKVP
VMALKLGLVT
VMTLKLGLFT
VMALRLGLTT
VMRLQLGLSP
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RRIREEEVAR
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QGVREREVAR
QGVREREVAR
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RRVREEEVAR
RRVREEEVAR
RPVREDEVGR
APVRNDETLT
AP IRDGETLA
RNIREEEVAS
RGVRERKVRD
RGVRERKVRD
RSVRESKVRD
RAVHERKVRD
RG I RERKVRD
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RPVRERKVRD
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KTLRENKVKE
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SIVTISKL- -
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VAVVISKL- -
FVVVLSKL - -
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LAILLSKL- -
LVVVVSKL - -
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LPILLALL--
LPILLALL--
FVFFASIF- -
TVVYY---L-
MVYYYYYYL -
LLYYLAALMR
LLCYLY----
LLLYLTILRR
LLYYI
VLFYLSTLRR
LFFYFSTLRR
LVFLYLTIRR

AAAAVGGFVA

AVVVSSTEAA
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AVVVSSPEAA
AVVVSSPAVA
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TLVVSSAEAA
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AVVVSSRDAA
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TVVVTSPEAA
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LAARAVPDTS
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LAARTVLDVT
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VDLTERLGRL
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VTLARLLTTC
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VDVGEAVYSG
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VDVKDAVYGG
MCVREVVHNG
VDVRHAVYGC
VLLGQAMYTG
VLVGHAMYTG
LVIRQAIHTG
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VDISRATFIT
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EEVFFGGRDV
EEVSFGGRDV
ATVSFDASDI
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EIFCYDNLDV
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SLVNVLLRIR
SLVNVLLRIK
DIVDLLLKVE
DFLDSLLGLM
DFLDSLLELM
DFLDALLDLV
DFLDVLLELM
DFLDALISLA
DFLDSLLDLV
DFLDSLLELM
DFLDSILELM
DFLDALLELM
DVLDSLLVLM
DFLDVLLQLH
DFVDVLLDLT
CYLDFLLAEN

DDISGLTYLK
DGVNELTYLK
DDVAKLSYLK
D-IVGLSYLK
D-IVGLSYLK
D- IVRLNYLK
D-LVQLSYLK
D-LAQLSYLK
D-VAKLSYLQ
GLIDNLRYMK
GLLENLSYMK
D- IEGLEYLK
NDTEKLPYLR
NDTEKLPYLR
SDAARLPYLQ
ADVARMPYVQ
GDAASLTYLQ
PDIARLPYLQ
ADAARLPYLQ
ADAARLPYLQ
HDAGRLPYLQ
ADVVNLPYLQ
SDIGRLPYLS
SDISALPYLQ
EHLPRLPYLN

260

|
WLTVADLFPS
WLTVADVFPS
WLTVADVFPS
WLSVADLFPS
WLSVADLFPS
WLTVADLFPS
GLSVADLFPS
ALSVADLFPS
GINLADLYPS
GFCFGDLFPS
GFCFGDLFPS
SFAASDYFPV
KPNVSDLFPF
KPNVSDLFPF
KPNVSDLFPF
KPNVSDLFPF
GPNVSDFFPF
KTNVSDFFPF
KPNISDFYPF
KPNVSDFYPF
QPNVSDYFPF
KPNASDFFPL
KPNLSDLFPV
NPDAANFFPF
EVDWRDFFPY
340

|
KE- -GDTPIP
KD- -GNTPIP
KE- -GDTPIP
KE- -GGTPVP
KE- -GGTPVP
KE- -GGTPIP
KE- -GGSPIP
KE- -GGTPIP
RS- -GGLKFA

DQ- -GDLEFP
DQ- -GELDFP
RGE IGLGEFQ
S--YG----K
S--AG----K
S--EG----K
$--TG----K
S--AG----K
S--TG----K
A--TG----K
A--AG----K
V--TG----K
S$--TG----K
S--AD----Q
EGDEA- - - -E
b T,

|
MV I KESLRMH
MV I KESLRMH
MVTKESLRMH
MV IKETLRLH
MV IKEALRLH
MV IKETLRLH
MV IKETLRLH
MVLKESFRLH
LVIKETLRLH
MV IKETMRLN
LVIKETLRLN
MVVKETLRIN
AV IKEAMRLH
AVIKEAMRLH
AVVKEAMRLH
AVLKEAMRLH
CVFKEAMRLH
AVVKEAMRLH
AVLKEAMRLH
AVLKEAMRLH
AVLKESMRLH
AAVKESMRLH
AVVMETMRLH
AVVKETFRLH
AVFHETLRRH

-SRLARMLGT
-SKLARMLGT
-SKLARMLGT
-SKLARMVAV
-SKLARMVAV
-SRLARMLGA
-SRLAAMVSA
-SKLASMVAT
-SRLVRRLSA
-LRFIDAMTG
-LRFIDAMTG
IGGIIDRITG
LRPLD- -LQG
LRRLD- - LQG
LRQLD- -LQG
LRRFD- -LQG
LRQLD- - LQG
LRPLD- -LQG
LRPLD- -LQG
LRPLD- -LQG
LRRLD- - LQG
LRPLD- - LQG
LAALD- -LQG
LGFLD- -LQG
LSWVPN- -KS

ITMELIVMLL
ITNEVIVVLL
ITNETMMLLL
VTDEIIVVLL
VTDEIIVVLL
ITNEIIVVLL
ITNEVIVVLL
ITNQVITVLL
LTTEIISTVI
FGTTNIKAII
FSSTHVKAI I
FTRNHTKGI L
IARDDVTTIM
IACDDVTTVM
MARDHVTTML
IAREYLTNIL
IPRYHITYLL
IVRENVTTIL
MERVNVVNML
IDRVNVLNML
MERDDVTAML
LSRRDVKILL
LSLDTIKTFL
LNTNDIVHLL
LTDEQLMMLYV

CPVPLLGPRR
CPVPLLGPRK
CPVPLLGPRR
PPAPLLNPRK
SPAPLLNPRK
CPGPLLVPHR
CPLPLLAPRK
CPVPLLSPRK
PPAPLL IPRE
PVLPLLMPHL
PVLPLLLPHL
PLVPLLTPRE
PVAPILLPHQ
PVAPILLPHR
PVGPILLPHR
PVAPVMLPRK
PVGSILVPHL
PAAPLLLPHR
PVGALLLPHF
PVGALLLPHF
SVGPLL - HHF
PVAPLLLPHL
PPSPLLMPHE
PAAPLLVPRK
SPVPLIPPRF
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280

|
APRRALASRK
APRKALASRK
APRKALASRK
APRKGLASRK
APRKGLASRK
APRRGLASRK
APRAAIANRD
GPRNVLANRN
ATRDMARCQR
LRSRLWRARG
LRSRLERLRL
LHNKCEKVFK
WRRWAEKRYD
WRRWAEKRYD
LRRRTEERMA
WRRWTSGHLA
LRRQTGSHLG
WRRLTERYLG
LRRWTTKRFN
LRRWTTKRFN
LRRSTKRRFD
IRHWTA | HMS
RRRRTAVHIR
NRKTLKACSE
FETRVFTTET

360

|
FDIVSGGTET
FDMFSGGSET
HNMFSAGSET
FDMISGASET
FDMFTGASET
FDMFSGGSET
MDMFAGGTDT
WDMFGAGTDT
FDIFSAGSET
LDMFTGGTET
LDMFTGGTET
LDILLAGVDT
FDVFGAGTDT
FDAFGAGTDT
FEVFGAGSDT
FDVFTAGSDT
FDVFAAGADT
LDVFIAGSDT
FEAFVAGVDT
FEAFVAGADT
FEAFVAGGDT
FDILAAGTET
GDLFTAGTDT
LDLFGAGTDT
WEAL | EAADT

440

|
CRET - CKVMG
CRET -CKVMG
CRET -CKVMG
CRET-SQVMG
CRET-TQVMG
CRET-CKVMG
CRET-CKIMG
CRET-CKIMG
CRET-CQVMG
CRET-CDIGG
CRET-CEIGG
ASKD - VKIGG
AAEDGVE I GG
AAEDGVEIGG
AVEDGVE IGG
AAEDGVEIGG
AVQDGVE I GG
AVEDGVEVGG
AAEDGVE IGG
AMEDGVEVGG
AAEDGVVVGG
VVEDGVR I GG
AVADGAAVGG
AESD-VEVLG
VHED - TKLAG

KMELILEQI |
KIEHILEQI |
KMERILEQI I
RMELVIRRI |
RMELVIRRI I
RIERIIADIV
KMVRI 1EQI |
KVERI IEEI |
NIYRIAESI |
QLDSVFDKI |
QLDTVFDKI1V
GTDSFFDHCI
TVFDILDNIT
KVFGILDDKI
RAFGILDGI |
KIYKVLDDI |
IVFGLLDDI |
RVTCFLDDVI
RVFSIMGDI |
RVFSIMGDI |
RIFSILDDIV
RVLHILDSI |
KFHDFFDEI |
RLFKVFRGF I
RRTAVMRAL I

STIVLNWTMA
SSSTLIWTMA
SSTTLNWTMA
SPTVLIWTLA
SPTVLIWILA
SATVMIWIMA
SSTTL IWAMA
SSTTLIWTMA
SSTTLDWTMS
TSSAAEWVMS
TSSTTEWLMS
SGHT I TWVMT
A1 TVQWAMA
I SNTVVWAMA
MSVSLEWAMA
MSLTVVWAMA
MTTTVEWAMA
I TATVEWAMA
MALTLEWVMA
MALTLEWVMA
VAFTLEWVMA
TKITVEWAMA
NS I TVEWAMA
NSSTVEWAMA
TLVTTEWAMY

YDILKDTTVF
YDIPKDTTVF
YDVPKGTIVF
YDIPKGTSVF
YDIPKGTSVF
YDVLKGTCVF
YDVPKGTSAF
YDVPKGTSVF
YDVPKGTKVF
YEVVEGTRVV
YEIVEGTRVL
YNIPKKTWIH
YAVPKGSTVI
YAVPKGSTV I
YAVPRGAMV |
FEVPRGCAVI
YAVPKGTTVI
YCVPKGSMV I
YAVPRGSTVL
YAVPKGSTVL
YAVPRGATVL
YAVSKGTTV I
YAVPRGTKV I
FMVPKDTQVF
YDVPAGTEMV

300

|
QEREEMTTDR
QERKRIM-DR
QERKQIK-ER
QERKDQLMDD
QERKDQLMDD
REHEGYM- - -
RERKAQIEAD
QERKNQIETD
AQCEEHQGD -
AQCESNPGD -

ERRLVDRGER
DCRLAQGTDD

DAKLAEKSLR
KQQKERIV - -
380

|
ELIRTPRVMT
EL IRKPKVMA
ELIKSPRVMA
ELMRNPRIMA
ELMRCPRVMA
EL I RWPRVMT
ELIRSPRVMA
ELMRSPRVMA
ELMKNPRILR
ELMRNPEVMA
ELMRNPEVMA
HL IKNPRVMK
ELLRNPSIMA
ELLRNPSIMA
ELLRNPRAMR
ELLRNPGVMA
ELLRNPRVMA
ELLRNPSEMA
ELLHNPAIMA
ELLKNPSVMA
DLLRNPPVMA
ELLRNPNVMA
ELLRHPAAMS
ELLRNPETMV
ELAKNPDKQE

460

|
VNAWAMCRSS
VNAWA I CRDP
VNAWAICRDS
VNMWA I CRDS
VNMWA | CRDP
VNVWALGRDP
VNVWAICRDS
VNVWAICRDS
VNVWK I GREG
I NSWAMARSP
INSWAMARSP
VNIWAIHRNP
FNVWA IMRDP
FNVWT IMRDP
FNAWA IMRDP
FNTWA IMRDP
FNAWA I MRDP
FNVWA IMRDP
FNAWA IMRDP
FNAWA IMRDA
FNTRAIMRDP
FNSWA IMRDS
VNVWS IMRDP
VNVWA I GRDP
VNLYGCNMNR

SSHGGDG - DG
STGAGAGADD
SAAGA----G
SAAGA----G
GSGGDGGDEA

KAHAEVRQTF
KAHVEVRQAF
KVHDEVRQAF
KAQAEVRQAV
KAQAEVRQAA
KVQAEVRQAL
KVQSEMRQIF
KVQAEMRQAF
KAQSEVRETF
KVQAEVRRVF
KVQAEVRGVF
KAQAEVREV I
KARTEMEDVL
KVRAEMEDVL
KARAELEDAA
KARAE IDAAL
KVRAEVTDAL
KVRAEMDGAL
RVRAELSDVL
KARAELRDVL
KLRAELDDVL
TTRAEMKAAL
RARAELRDAL
KAQAEIDCVI
RLYQEIREVC

| YWNDAEEFK
KYWDDAEEFQ
KYWKSAEEFK
RYWEDPEEYK
NYWEDPEEFK
KYWEDPEEFM
KYWEDAEEFK
MYWKNAEEFK
EYWGDGE | FR
EYWDDAEEFK
EYWDDAEKF |
NVWKDPEAF I
TAWERPDEFM
AAWERPEEFM
AAWERPDEFV
AAWERPDEFV
AAWESPDQFL
AAWERPEEFM
AAWERPDEFV
AAWERPDEFV
AAWERPEEFA
TAWERPDDFL
ASWPRPEEFE
NVWENSSRFK
KEWESPEEWV

320

|
EAGPT-NECF
EAMNT - SECF
EAAAAGNECF
EAA - AGKDCF
EAA-AGKDCF
AAAAAGKDCF
RAA-DSKSCA
KAAVESKSC -
GAPPPERDEE

NAGGEGERKE
DTNSKDVRER
- - - -RGEAKT

400

|
QAKSTIT-ED
QGKNTIT-ED
QGKNTIT--D
AGKTTIT-ED
VGKTRIT-EN
QGKVTVT-ED
DGKNTIT-ED
QGKNTIT-ED
KGQDKLT-ED
DNKSPQD-HE
DNKSPQD -HE
KNKDNIT-EE
AGKK- -TIEE
AGKK- -TIEE

GGRE - -AVEE
GGRE - - SFDE
GGKK- -TVDE
GGKE - -AVEE
GDKE - - IVEE
GGKDQSA I EE
GGN- -GTITE
GAKPHP - -DE
GQK- -GVVEE
GDE---TVTE

4?
PERFENKC - -
PERFENKS - -
PERFENIS- -
PERFENNS - -
PERFENNC - -
PERFENSD- -
PERFENND - -
PERFEDND - -
PERFENST - -
PERFEDGM- -
PERFEDGT - -
PERFMDNQ- -
PERFLQR- - -
PERFLQR- - -
PERFMET - - -
PERFVGRSRA
PERFLHKEES
PERFIRRGDD
PERFLGRS - -
PERFVERT - -
PERFLARE- -
PDRFLGKTE -
PERFVAAGG -
PERFLGKD - -
PERFAGGR - -

283
284
285
281
280
278
267
282
274
269
264
261
269
273
274
271
276
268
269
270
290

278
280
285

359
359
356
355
353
344
358
351
346
341
340
341
345

343
348
340
341
342
364
329
350
354
353

435
436
436
432
431
429
420
434
427
423
418
416
418
422
420
423
428
420
419
420
441
408
429
431
430



CYP71Z3
CYP71Z4
CYP71Z8
CYP71Z6
CYP7127
CYP71Z5
CYP71Z1
CYP71Z2
CYP71WA1
CYP99A2
CYP99A3
CYP71B13
CYP76M2
CYP76M10
CYP76M5
CYP76M9
CYP76M6
CYP76M1
CYP76M7
CYP76M8
CYP71M14
CYP76M13
CYP76L1
CYP76C2
CYP701A6

CYP71Z3
CYP71Z4
CYP71Z8
CYP71Z6
CYP71Z7
CYP71Z5
CYP71Z1
CYP7122
CYP71W1
CYP99A2
CYP99A3
CYP71B13
CYP76M2
CYP76M10
CYP76M5
CYP76M9
CYP76M6
CYP76M1
CYP76M7
CYP76M8
CYP71M14
CYP76M13
CYP76L1
CYP76C2
CYP701A6

----1DYKGS
- IDFKGS
- IDYNGN
-VDYKGN
-VDFKGN
-MDYKGN
- lEFKGS
- lELKGS
-VDFRGA
-ADYKGS
-ADFKGS
- IDYKGL
AE - - VDFRGK
AE - - VDFRGK
TTA- IDFRGK
TEE-MDFRGK
SSPPLELRGK
DE - - VDFWGK
- -PPLDFRGK
- -PQLDFRGK
GKAPVDFRGK
- ---LDLWGK

TRVAPSDLQV
TRVAPSNPQV
TRVAPSSV- -
THIAPSSA- -
TQIAPSSAED
TRVAPLISA-
THIASSCA- -
THISSSCA- -
PRVPYISTY -
PYKLAPIQI -
PYKP | SMQS -

PILASSASEL
PILASHQI - -
PVIVN- -
PVVIAC- - - -
PVASHTS - - -

PVPVPARP - -
PVKKRGRN - -
HVHLTRRGRM

500

|
NF-EFIPFGS
NF-EFLPFGS
NF-EFLPFGS
NF-EFLPFGS
NF-EFLPFGS
TF-EYLPFGS
NF-EFLPFGS
NF -KFLPFGS
DF-EFIPFGA
RF-EYLPFGT
RF-EYLPFGT
NF-ELLPFGS
DF -EFMPFGA
DF-EFIPFGA
EY-EYLPFGS
DF -GFLPFGS
DY-EYIPFGS
TF-EFIPFGS
DV-EFMPFGS
DV-EFMPFGS
EA-DFIPFGS
QA-KFIPLGS
EMLEFMPFGA
DY-ELTPFGA
DMYKTMAFGA

V-
IAS

522
524
519
515
518
513
503
517
511
507
502
492
506
505
501
505
512
500
499
500
524
488
510
512
505

GRRMCAGMNL
GRRMCAAMNL
GRRICPGITL
GRRICPGINL
GRRICPGINL
GRRICPGINL
GRRVCPGINL
GRRICPGINL
GRRMCPGI AL
GRRRCPGDTF
GRRRCPGDIF
GRRICPGIGM
GRRLCPGLPM
GRRLCPGLPM
GRRLCPGLPL
GRRLCPGVPM
GRRLCPGLPL
GRRVCAGLPM
GRRLCPGLPL
GRRLCPGLPL
GRRLCPGIPL
GRRLCPALPM
GRRACPGTPM
GRRICPGLPL
GRRACAGSLQ
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520

|
GMADVEFPLA
GIANVELPLA
GMANVEFPLA
GVANLELPLA
GLANLELALA
GIANIELPLA
GLANMEFALA
GWANMEFALA
GLANMELALA
GMVLLELIVA
AMATLELIVA
GMAL IHLTLI
AERVVPFILA
TERVVPFILA
AERVVPFVLA
AERVLPLIMA
AERAVPFILA
AERVVPFMLA
AERVVPFILA
AERVVPFILA
AERVMPYILA
VELVVPFTVA
ATRVVTLVLA
AVKTVPLMLA
ATHIACAAVA

SLLYHFDWKL
SLLYHFDWKL
SLLYHFDWKL
SLLYHFDWKL
SLLYHFDWKL
SLLYHFDWKL
NLLYHFDWKL
NLLYHFDWNL
SLLYHFDWEL
RLLYYFDWSL
RLLYYFDWSL
NLLYRFDWKL
SLLHAFEWRL
SLLHAFEWRL
SLLRAFEWRL
SLLHAFEWRL
SLLHAFEWRL
SLLRAFEWRL
SMLHTFEWKL
SMLHTFEWEL
LMLREFEWRL
SLLHAFEWHL
SLLHAFEWRL
SLLYSFDWKL
RFVQEFGWRL

540

|
PDGMSPEDID
PDGMMPEDVD
PNQMEPEEID
PNGMAPKDLD
PNGMLPKDLD
PDEMASKDLD
PNGMLHKDLD
PDGMLHKDLD
PDGIKSEELD
PAGMQPDDVD
PDGMQPGDID
PEGMEVEDVD
PDGMSAEELD
PVGVAAETLD
PDGVSAEDLD
PDGMSAEQLD
PDGMSPDDMD
PDGVSAEELD
PGGMTAEDVD
PGGMTAEELD
PDGVSPEELD
PKGMSAEEVD
PGGMRPCDVD
PNGVGSEDLD
REG-DEEKVD

MQEAPGLFGG
MQDAPGILVG
MREAPGLVGP
MHETSGMVAA
MQETPGIVAA
MQEAPGMVAA
MREAPGLLVY
MQESPGLVAA
MTEVFGITVR
MDFVVTATTR
MELVVGATAR
LEESYGLVCP
VSEKFTTANV
LSEKFTTVNV
VSERFNTANV
VSEKFTTANV
MTEKFATANV
MRHRFT I ANF
VSEKFKSANV
VSEKFKTANV
VSEKFMSVNV
VTERYTSNDI
VRGRFGTS - -
MDETFGLT- -

560

!
RRTSLILCPI
KRSSLIMCPV
KRTSLYLHPV
KLITLNICPI
KLTTLNMCPV
KLTSLCVCPI
KHTSLNVCPV
KCSDLNVCPV
RKSKLWLHA |
RKNHLQLVAS
RKNHLQLVAS
KKVPLELIPV
L--TVPLKAV
L--VTPLKAI
L--AVPLKVV
L--AVPLKAV
L--ATPLKAV
R--AIPLKAV
L--AVPLKAV
L--AVPLKAV
L--AVPLKAV
LVMATPLKAV
LNMVTPLKAV
LHKTNPLHAV
QLTAYKLHPL

510
511
511
507
506
504
495
509
502
498
493
491
493
497
496
499
505
495
494
495
518
483
502
504
495



